A 35-year-old man with a 19-year history of slowly evolving diffuse cutaneous leishmaniasis was treated with oral miltefosine, 50 mg three times a day. The patient responded after four months of miltefosine treatment with clearance of all nodular lesions and plaques from the entire body surface and had negative slit-skin smears and cultures for Leishmania. However, two months after stopping miltefosine, skin lesions reappeared and parasites were observed in samples. The relapsed lesions did not respond to an additional two-month course of miltefosine. No laboratory or clinical adverse events to miltefosine were observed. Parasites from skin lesions were cultured and identified as Leishmania (Leishmania) mexicana by isoenzyme electrophoresis.
INTRODUCTION
Current chemotherapy for leishmaniasis has never been so promising with the introduction of new drugs and formulations such as miltefosine and liposomal amphotericin B. However, the usefulness of these new compounds for the treatment of the rare clinical presentation of diffuse cutaneous leishmaniasis (DCL) is uncertain. New World DCL (NW-DCL) is a serious illness caused by parasites of the Leishmania subgenus in patients with poor cell-mediated immunity (anergic) to Leishmania parasites. Results of the skin test reaction to Leishmania antigens (LST) in these patients are negative. NW-DCL has been reported in several countries in Central and South America, and is characterized by widely disseminated non-ulcerating skin papules, nodules, and plaques. 1 DCL never heals spontaneously and is highly resistant to chemotherapy. Currently, there is no effective treatment for NW-DCL and treatment with antimonial drugs or other drugs produces only transitory remissions. [2] [3] [4] [5] [6] Data are limited on the clinical efficacy of oral miltefosine (hexadecylphosphocholine) for the treatment on NW-DCL. However, it has been shown to be highly effective for the treatment of visceral leishmaniasis 7 and some of the New World cutaneous leishmaniasis, 8 and has shown efficacy in immunocompromised patients co-infected with human immunodeficiency virus. 9 In a study in Venezuela, 10 of 12 patients with NW-DCL treated with 2.0-2.5 mg/kg/day of miltefosine were Leishmania negative after 2.5 months of treatment, but the outcome of treatment was not reported after withdrawal of miltefosine (Zerpa O and others, unpublished data). We describe a patient with DCL associated with L. (Leishmania) mexicana infection from Ecuador whose disease resolved completely clinically and parasitologically after four months of oral miltefosine (2.5 mg/kg/day) but relapsed two months after stopping this treatment and failed to respond to a second course of miltefosine.
CASE REPORT
A 35-year-old Ecuadorian man in March 2005 had violetbrown non-ulcerated papules, nodules, and plaques distributed diffusely on the skin of his face, trunk, arms, and legs. A medical history showed that the lesions appeared when he was 16 years of age and were initially diagnosed as leprosy for which he received treatment. He was seen for the first time by our research team (E.A.G. and Y.H.) in August 1988 and had positive slit-skin smears and cultures for Leishmania. DCL was diagnosed after histologic examination of skin biopsy specimens and a negative LST result. 10 The patient was treated with meglumine antimoniate (Glucantime) and sodium stibogluconate (Pentostam) at doses of 20 mg of Sb/kg/ day for 28 days with each drug; partial resolution of skin lesions was observed but relapsed soon after withdrawal of treatment. He received also pentamidine but this was discontinued because of severe adverse reactions. Subsequently, he was treated with oral mefloquine, artesunate, and itraconazole.
By March 2005, the patient had the disease for 19 years and had been treated with different drugs, but the lesions continued to progress ( Figure 1 ). The patient requested an alternative treatment. Oral miltefosine was given under a compassionate use program of the manufacturer (Zentaris GmbH, Frankfurt, Germany). After detailed clinical, laboratory, and histopathologic evaluation and a negative LST result, miltefosine (Impavido) was given at a dose of 2.5 mg/kg/day. The parasites isolated were identified as L. (L.) mexicana by multilocus enzyme electrophoresis by comparing electrophoretic profiles of 11 isoenzymes with those of World Health Organization reference strains. He was evaluated every two weeks during treatment to ensure treatment compliance, detect any miltefosine-related adverse reactions, and evaluate the response to miltefosine. In addition, he underwent monthly laboratory examinations including routine evaluations of blood, urine, and liver function and microscopic examination of scrapings and culture of lesion aspirates. Six weeks after treatment with miltefosine had started, the skin lesions had decreased in size, but smears remained positive for Leishmania. After four months of treatment, all lesions had cleared ( Figure 2 ) and slit-skin smears and cultures were negative. Miltefosine was given for an additional month (total of five months of treatment) and the skin lesions remained cured with apparent parasitologic sterility. Clinically significant alterations in routine blood and urine examinations and adverse reactions to treatment were not observed.
Unfortunately, two months after discontinuing miltefosine (seven months after the start of treatment), small papular lesions appeared (Figure 3 ) and the slit-skin smears and aspirates of lesions were positive for Leishmania parasites. Miltefosine was again given at same dose, but no clinical or parasitologic response was observed after two months of retreatment, and skin lesions continued to grow and disseminate over his entire body.
DISCUSSION
New World DCL has been reported in the United States, Mexico, Dominican Republic, Honduras, Venezuela, Colombia, French Guyana, Brazil, Peru, Paraguay, and Bolivia. A single, standard, high-dose course of pentavalent antimonial drugs is the recommended chemotherapy for the leishmaniases in the New World.
14 However, with the exception of an anecdotal case in Colombia, 13 no patient with DCL has been cured with this treatment regimen even after administration of several courses of treatment, as demonstrated in the present case who had received approximately 480 ampules of antimony by the time of the initiation of treatment with miltefosine. Numerous other options have been evaluated for the treatment of NW-DCL, including local heat treatment, 3 gamma-interferon in combination with pentamidine and allopurinol, 2 or pentavalent antimony. 6 Immunotherapy using Leishmania antigens plus bacillus Calmette-Guérin or in combination with antimoniate meglumine appeared to be useful in Venezuelan patients with early lesions of DCL, 4 but only produced clinical improvement in patients with chronic infection. 5 In the present case, we used the alternative drug pentamidine, but this was discontinued because of adverse reactions. Mefloquine and artemisinin, which have been reported to be effective for the treatment of localized cutaneous leishmaniasis (CL) in Ecuador, 15 were used also in this case with partial improvement in skin lesions, but there was no clinical response to itraconazole.
The efficacy of miltefosine has not been reported widely for NW-DCL, although a preliminary study provided evidence for clinical and parasitologic cure in 10 of 12 Venezuelan cases (Zerpa O and others, unpublished data). In the present trial, however, similar daily doses (2.5 mg/kg/day) administered for a longer period (five months) failed to cause clinical cure and complete relapse was observed two-months posttreatment. The apparent success of the Venezuelan study was not clear because follow-up data on clinical status of the subjects were not provided beyond the completion of therapy. However, most of the patients in this study relapsed after several months of apparent remission (Sindermann H, unpublished data) . In the study of Zerpa and others, speciation of the parasites was not performed, and the investigators presumed that the parasite were L. mexicana complex. In our case, parasites were identified as L. (L.) mexicana. Differences in the therapeutic response to miltefosine between species of New World Leishmania have been reported in vitro and in a clinical trial. 8, 16 An L. (L.) mexicana isolate from Peru was not sensitive to miltefosine in a macrophageamastigote model, 16 and clinical cases of CL in Guatemala where L. (L.) mexicana and L. (V.) braziliensis are common were less responsive than Colombian cases. 8 In our subject, an early and full clinical response to miltefosine was observed, but a relapse was noted after several months. Such a promising initial clinical response but a failure to respond after the start of a second course of miltefosine could be explained by the acquisition of resistance by the parasites. Observations from India suggest that relapsing cases are resistant to miltefosine. 17 In addition, laboratory studies have predicted that multidrug resistance could affect sensitivity to miltefosine and its analogs.
14 Resistant promastigotes of L. donovani, the most sensitive species to miltefosine, have been generated in vitro and caused by reduced accumulation of 14 C-labeled miltefosine. Point mutations in the membrane P-type transporter (LDMT gene) that is responsible for the uptake of miltefosine and glycerophospholipids have been identified that cause reduced uptake of miltefosine into promastigotes. Another species of Leishmania (L.[ L.] tropica) that overexpresses a P-glycoprotein is less sensitive to miltefosine.
Although the therapeutic activity of miltefosine is considered to be a consequence of direct effects of the drug on Leishmania parasites 18 that are independent of host immunity, the relapse of DCL in our patient after a five-month course of high-dose miltefosine may indicate that host immunity has an important role in preventing relapse.
In conclusion, although miltefosine induced an early clinical response in our patient with NW-DCL, in agreement with a previous study in Venezuela, the high risk of relapse indicates a need for investigating new drug combinations or maintenance regimens. Because cell-mediated immunity against Leishmania parasites is poor or absent in patients with DCL, combination treatments of miltefosine with agents that increase host immune responses such as immunotherapy should be considered. 
